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DETAILED ACTION 
Claims Status 

Claims 1-31,38-40, 42, 45, 51-71,76-80, 82-87, 89-I 19, 121-128 and 130-133 
are cancelled. 

Claims 46, 50, 75, 120 and 129 are amended. 

Claims 32-37, 41, 43-44, 46-50, 72-75, 81,88, 120 and 129 are pending. 

Claim Rejections - 35 USC § 102 
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 32, 33, 43, 48 and 72-74 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ebbesen etal. (US Patent No. 5,973,316, "Ebbesen", hereinafter). 

Regarding claims 32 and 72, Ebbesen (figures 1, 2 and 7) discloses a 
wavelength separation device comprising: 

• a metal film (10) or a plurality of metal islands having a plurality of openings 
(12) having a width (d) that is less than at least one first predetermined 
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wavelength of incident radiation to be provided onto the film or the islands; 
(col. 4, lines 17-20) 

• wherein: the metal film (10) or islands are configured such that the incident 
radiation is resonant with at least one plasmon mode on the metal film (10) or 
metal islands (col. 4, lines 53-61) ; 

• and transmission of radiation having at least a second peak wavelength and a 
third peak wavelength different from the second peak wavelength is 
enhanced through the plurality of openings in the metal film or the plurality of 
metal islands due to the resonance with the at least one plasmon mode (col. 
4, lines 62-67). 

Regarding claim 33, Ebbesen (figures 1, 2 and 7c) discloses a wavelength 
separation device further wherein: 

• the metal film (10) or metal islands comprise at least two cells (12); 

• a first period of first openings in the first cell is different than a second period 
of second openings in a second cell; (col. 4, lines 42-47) and 

• a transmission of the radiation having the second peak wavelength through 
the first openings in the first cell is enhanced due to the first period; and a 
transmission of the radiation having the third peak wavelength through the 
second openings in the second cell is enhanced due to the second period, 
(col. 4, lines 52-67). 

Regarding claim 43, Ebbesen (figures 1, 2 and 7c) a spectrum analyzer 
comprising: 
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• a plurality of self-assembled metal islands (material between the holes (12)) 
on the substrate; 

Regarding claim 48, Ebbesen (figures 1, 2 and 7c) a spectrum analyzer 
comprising : 

• the device of claim 32 (see rejection above) 

• a photo-detector (78) 

Regarding claim 73, Ebbesen (figure 7c) discloses a wavelength separation 
device further comprising 

• separately detecting (78) each transmitted radiation pass band. 

Claim Rejections - 35 USC § 103 
2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned' at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 34, 35, 37, 41, 44, 49, 50, 75, 81 and 120 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Ebbesen. 

Regarding claim 34, Ebbesen (figure 7c) discloses a wavelength separation 
device comprising the metal film or islands comprises at least ten cells (12) and that 
period of opening in each of the cells may different (col. 4, lines 45-47) but fails to 
explicitly teach that the cells have a period of opening different from each other and 
transmission of the radiation having a different peak wavelength through openings in. 
each cell is enhanced due to the period of the openings in the respective cell. 

It is common knowledge in the art to design the period of the cells to be different 
from each. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a specific period for each of the cells in the device of 
Ebbesen because it will provide precise control over the wavelength that pass through 
by ensuring that each cell has a specific period. 

It is common knowledge in the art that the period of the individual cells will affect 
the peak wavelength of the incident light. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use periods of individual cells to cause different peak 
wavelengths in the device of Ebbesen because it provides a means for effectively 
controlling and adjusting the freouencies of the light that pass through the device. 
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Regarding claim 74, Ebbesen (figure 7c) discloses a wavelength separation 
device comprising: 

• a radiation transparent substrate (col. 4, lines 9-10); 

• and a plurality of metal strips (material between the holes (12)) on the 
substrate; 

• wherein: adjacent metal strips are separated by a distance that is less than at 
least one first predetermined wavelength of incident radiation to be provided 
onto the device (col. 4, lines 53-61); and 

• the metal strips are configured such that the incident radiation is resonant 
with at least one plasmon mode on the metal strips, thereby enhancing 
transmission of radiation having at least one second peak wavelength 
between the plurality of metal strips (col. 4, lines 62-67). 

Ebbesen fails to teach that the plurality of metal strips are metal islands. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a plurality of metal islands in the device of Ebbesen because 
it will ensure that there is separation between the metal strips, thus reducing the amount 
of cross talking that may occur. 

Regarding claim 35, Ebbesen (figure 7c) discloses a wavelength separation 
device comprising the metal film or islands comprises at least ten cells (12) and that 
period of opening in each of the cells may be different (col. 4, lines 45-47) but fails to 
explicitly teach that the metal film or islands comprise at least thirty cells; a transmission 
of the radiation having a different peak wavelength through openings in each cell is 
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enhanced due to the period of the openings in the respective cell and radiation 
transmitted through each cell has a peak wavelength that differs by at least 10 nm from 
peak wavelengths of radiation transmitted through the other cells. 

It is common knowledge in the art to use a plurality of cells such as thirty. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a plurality of cells in the device of Ebbesen because it will 
enhance the emitted light because of the greater number of cells. 

It is common knowledge in the art that the period of the individual cells will affect 
the peak wavelength of the incident light. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use periods of individual cells to cause different peak 
wavelengths in the device of Ebbesen because it provides a means for effectively 
controlling and adjusting the freguencies of the light that pass through the device. 

It is common knowledge in the art that the size of the cells determines the peak 
wavelength that will pass through. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use specific cell dimensions that will provide specific peak 
wavelengths in combination with the device of Ebbesen because it will enhance and 
improve the control over the device bv allowing a precise peak wavelength to pass 
through. 

Regarding claim 37, Ebbesen (figure 7c) discloses a wavelength separation 
device comprising the metal film (10) or islands wherein a period of openings in each 
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cell ranges from about 250 nm to about 700 nm and a width of each opening ranges 
from about 20 nm to about 80 nm (col. 4, lines 45-48). 

Regarding claim 41, Ebbesen (figure 7c) discloses a wavelength separation 
device comprising the metal film or islands comprises at least ten cells (12) and that 
period of opening in each of the cells may be different (col. 4, lines 45-47) but fails to 
explicitly teach the that openings comprise slits located in the metal film, the slits having 
a length that is at least ten times larger than the width. 

It is common knowledge in the art to have a specific shape and dimension to the 
holes or slits in the metal film 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a specific shaped slit and dimension in the metal film of 
Ebbesen because it will provide the ability to control the wavelength that passes through 
the device. 

Regarding claims 44 and 81, Ebbesen (figure 7c) discloses a wavelength 
separation device comprising the metal film or islands comprises at least ten cells (12) 
and that period of opening in each of the cells is different than the periods of openings 
in each of the other cells (col. 4, lines 45-47) but fails to explicitly teach that the plurality 
of metal islands are located on a plurality of ridges on the transparent substrate. 

It is common knowledge in the art to position the metal film or metal islands on a 
plurality of surfaces such as a ridge. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to position the metal film or metal islands on a specific surface of 
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the device of Ebbesen because it will provide maximum control to the design thus 
providing a wide range of configuration that may be used. 

Regarding claim 49, Ebbesen (figures 1, 2 and 7c) a spectrum analyzer 
comprising the device of claim 32 and a photo-detector (78) without the use of utilizing 
diffractive optics but fails to teach that the photo-detector comprises a CCD array, a 
CMOS active pixel array or a focal plane array optically coupled to the metal film or the 
metal islands. 

It is common knowledge in the art to use a CCD array or CMOS array or focal 
plane array optically coupled to a device. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a specific type of detector in the device of Ebbesen because 
thev are common in the art and thev provide a means for accurately acouirino an image. 

Regarding claim 50, Ebbesen (figures 1, 2 and 7c) a spectrum analyzer 
comprising a photo-detector (78) is optically coupled with the wavelength separation 
device and is adapted to detect a radiation transmitted through the wavelength 
separation device, the transmitted radiation having a range of peak wavelengths 
enhanced by resonance with a plasmon mode on the metal film or metal islands of the 
wavelength separation device (col. 4, lines 62-67; col. 5, lines 1-7). 

Regarding claim 75, Ebbesen (figure 7c) discloses a wavelength separation 
device comprising the metal film or islands comprises at least ten cells (12) and that the 
array of transparent regions between the plurality of metal islands have a period, a 0 , 
such that the transmission of the radiation between the plurality of metal islands is 
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enhanced due to the period of the array of transparent regions but fails to explicitly 
teach that the first and second wavelengths are 700 nm or less and the adjacent islands 
are separated by less than 100 nm, that the openings comprise slits located in the 
metal film, the slits having a length that is at least ten times larger than the width and 
the period, a 0 , is about 200 to about 700 nm for visible incident radiation. 

It is common knowledge in the art to have a specific shape and dimension to the 
holes or slits in the metal film. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a specific shaped slit and dimension in the metal film of 
Ebbesen because it will provide the ability to control the wavelength that passes through 
the device. 

Ebbesen fails to explicitly teach that the first and second wavelengths are 700 
nm or less and the adjacent islands are separated by less than 100 nm and the period, 
a 0 , is about 200 to about 700 nm for visible incident radiation. 

It is common knowledge in the art to use a specific separation distance and 
period between the adjacent islands. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a specific separation distance and period in the device of 
Ebbesen because it will permit a specific wavelength to pass through thus providing 
precise control to the user. 

Regarding claim 120, Ebbesen (figure 7c) discloses a wavelength separation 
device comprising the metal film or islands comprises at least ten cells (12) and that 
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period of opening in each of the cells is different than the periods of openings in each of 
the other cells (col. 4, lines 45-47) but fails to teach that the width of the transparent 
regions at their narrowest point ranges from about one to about three penetration 
depths of surface plasmon fields in the metal islands which incident radiation is provided 
on the metal islands. 

It is common knowledge in the art for penetration depths to vary depending on 
the width of the region. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide a specific penetration depth for the width of the cells in 
the device of Ebbesen because it will provide precise control over the wavelengths that 
pass through, thus improving the accuracy and control of the device. 

Claims 36 and 88 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ebbesen in view of Biasing (US Patent No. 5,455,594, "Biasing"). 

Regarding claim 36, Ebbesen (figure 7c) discloses a wavelength separation 
device comprising the metal film or islands comprises at least ten cells (12) and that 
period of opening in each of the cells is different than the periods of openings in each of 
the other cells (col. 4, lines 45-47) but fails to explicitly teach that the period of openings 
across the metal film or metal islands is chirped. 

Biasing (figures 3b and 4) discloses a wavelength separation device wherein the 
period of openings across the metal film or metal islands (40) are chirped (col. 9, lines 
5-10) 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the chirped metal films or metal islands of Biasing in 
combination with the wavelength separation device of Ebbesen because, in col. 3, lines 
55-61, Biasing discloses that the chirped films or islands offer a broader range of 
rejected wavelengths than do previously known multilayers. 

Regarding claim 88, Ebbesen (figure 7c) discloses a wavelength separation 
device comprising the metal film or islands comprises at least ten cells (12) and that 
period of opening in each of the cells is different than the periods of openings in each of 
the other cells (col. 4, lines 45-47) but fails to teach that the plurality of metal islands are 
not connected to each other. 

Biasing (figure 4) discloses a wavelength separation device comprising a plurality 
of metal islands (40) that are not connected to each other. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the plurality of metal islands of Biasing because they are 
completely isolated from each other, thus ensuring the gualitv and accuracy of the 
device. 

Claims 46, 47 and 129 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ebbesen in view of Thio et al. (US 2003/0173501 A1, "Thio", 
hereinafter). 

Regarding claim 46, Ebbesen (figures 1, 2 and 7) discloses a wavelength 
separation device comprising a metal film (10) or a plurality of metal islands having a 
plurality of openings (12) having a width (d) that is less than at least one first 
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predetermined wavelength of incident radiation to be provided onto the film or the 
islands and that the metal film or islands are configured such that the incident radiation 
is resonant with at least one plasmon mode on the metal film or metal islands (col. 4, 
lines 17-20 lines 53-61) but fails to teach that the device comprises an N channel 
monochromator having N cells, where N is an integer between 10 and 10,000, each cell 
is about 50 to 100 microns, each cell contains at least one opening in the metal film or 
metal islands; and each cell is adapted to enhance transmission of radiation having a 
different peak wavelength than a peak wavelength of radiation transmitted through the 
other cells. 

Thio (figures 1, 2A and 2B) teaches a wavelength separation device comprising 
an N channel monochromator having N cells, where N is an integer between 10 and 
10,000, each cell is about 50 to 100 microns, each cell contains at least one opening in 
the metal film or metal islands ([0037], lines 26-33). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the monochromator of Thio in combination with the device of 
Ebbesen because it would improve the accuracy in the detection of different 
wavelengths. 

Ebbesen as modified by Thio fails to teach that each cell is adapted to enhance 
transmission of radiation having a different peak wavelength than a peak wavelength of 
radiation transmitted through the other cells. 

It is common knowledge in the art to use a monochromator to enhance 
transmission of radiation. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a monochromator to enhance transmission in the device of 
Ebbesen as modified by Thio because it will transmit a specific wavelength of light thus 
providing a source that can produce monochromatic light. 

Regarding claim 47, Ebbesen as modified by Thio (Thio: figures 1, 2A and 2B) 
teaches a wavelength separation device comprising N channel monochromator but fails 
to teach that the monochromator length, width and thickness are each less than 1 cm. 

It is common knowledge in the art to design a monochromator with a specific 
thickness. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a specific thickness for the monochromator of Ebbesen as 
modified by Thio because it will allow the user to provide the most compact design thus 
enabling the device to be used in a variety of configurations. 

Regarding claim 129, Ebbesen (figures 1, 2 and 7) discloses a wavelength 
separation device comprising a metal film (10) or a plurality of metal islands having a 
plurality of openings (12) having a width (d) that is less than at least one first 
predetermined wavelength of incident radiation to be provided onto the film or the 
islands and that the metal film or islands are configured such that the incident radiation 
is resonant with at least one plasmon mode on the metal film or metal islands (col. 4, 
lines 17-20 lines 53-61) but fails to teach that two or more stacked metal films or two or 
more layers of metal islands, each metal film or layer of metal islands contains a two 
dimensional array of a plurality of openings having a width that is less than at least one 
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first predetermined wavelength of incident radiation to be provided onto the film or the 
islands. 

Thio (figures 1, 2A and 2B) teaches a wavelength separation device comprising 
two or more stacked metal films (20a, 20b) or two or more layers of metal islands, each 
metal film (20a, 20b) or layer of metal islands contains a two dimensional array of a 
plurality of openings (30) having a width that is less than at least one first predetermined 
wavelength of incident radiation to be provided onto the film or the islands ([0038], lines 
1-11). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the stacked films of Thio in combination with the device of 
Ebbesen because, in [0006], Thio discloses that the apparatus enhances light 
transmission wherein the transmission efficiency is even further enhanced in 
comparison to prior art devices bv optimizing the geometry of the aperture as well as 
The relationship between the geometry of the aperture and the geometry of the 
surrounding periodic surface topography. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Francis M. LeGasse Jr whose telephone number is 
(571) 272-9798. The examiner can normally be reached on Monday through Thursday 
7:00 am to 5:30 pm E.S.T. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Y. Epps can be reached on (571) 272-2328. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Francis M. LeGasse Jr. 
Patent Examiner AU 2878 
571.272.9798 



Geofgfetpps 
Supervisor Patent Examiner 
Technology Center 2800 




